**************** 



*■ fe^K 




Disclosure to Promote the Right To Information 

Whereas the Parliament of India has set out to provide a practical regime of right to 
information for citizens to secure access to information under the control of public authorities, 
in order to promote transparency and accountability in the working of every public authority, 
and whereas the attached publication of the Bureau of Indian Standards is of particular interest 
to the public, particularly disadvantaged communities and those engaged in the pursuit of 
education and knowledge, the attached public safety standard is made available to promote the 
timely dissemination of this information in an accurate manner to the public. 




Mazdoor Kisan Shakti Sangathan 
"The Right to Information, The Right to Live" 



IS 288 (1981) : Arsenical copper rods for boiler stay bolts 
and rivets [MTD 8: Copper and Copper Alloys] 




Jawaharlal Nehru 
'Step Out From the Old to the New' 



■K^y / 1 juaaaws^fea rs^^TTF^ 



2*S< W I *>S*V2^NK^ 



^frcvvv^ 



Satyanarayan Gangaram Pitroda 
Invent a New India Using Knowledge 



Bhartrhari — Nitisatakam 
"Knowledge is such a treasure which cannot be stolen" 




.^^_ 



• 




BLANK PAGE 



*rt*2V^ 





PROTECTED BY COPYRIGHT 



IS : 288-1981 

(Reaffirmed 1996) 

Indian Standard reaffirmed 2 oo 6 

SPECIFICATION FOR 

ARSENICAL COPPER RODS FOR 

BOILER STAY BOLTS AND RIVETS 

( Second Revision) 



Second Reprint OCTOBER 2000 



UDC 669.3 5 '778- 422: 621. 882.63 +621. 884:621.133 



© Copyright 1981 



BUREAU OF INDIAN STANDARDS 

MANAK BHAVAN, 9 BAHADUR SHAH ZAFAR MARG 
NEW DELHI 110002 



Gr 2 September 1981 



IS : 288 -1981 
(Reaffirmed 1996) 



Indian Standard 



SPECIFICATION FOR 

ARSENICAL COPPER RODS FOR 

BOILER STAY BOLTS AND RIVETS 

( Second Revision) 

Copper and Copper Alloys Sectional Committee, SMDC 11 

Chairman Representing 

dr L. R. vaidyanath Indian Copper Information Centre, Calcutta 

Members 
shri dev kumar aggarwal Bralco Metal Industries Pvt Ltd, Bombay 

SHRI v. R. GADRE ( Alternate ) 
shri s. N. bafna Coventary Metals Rajasthan Pvt Ltd, Jodhpur 

SHRI N . M . BAFNA ( Alternate ) 
shri J. nagesh bhatt Indian Telephone Industries Ltd, Bangalore 

SHRI A. DWARKANATH (Alternate ) 

shri v. N. bhide Directorate General of Ordnance Factories, Calcutta 

SHRI S. K. mohanty (Alternate) 
shri s. N. chanda Bengal Ingot Co Ltd, Calcutta 

shri s. K. das Ministry of Defence (DGI)/DPI (N) 

SHRI S. C. PAUL ( Alternate ) 
shri p. ghosh Indian Cable Co. Jamshedpur 

shri trilok singh (Alternate) 
shri A. K. guha Directorate General of Supplies & Disposals, 

New Delhi 
shri A. v. harne Bharat Heavy Electricals Ltd, Secunderabad 

SHRI T. mukherjee ( Alternate I ) 

shri K. N. wadhwa (Alternate II) 
shri D. P. jain Saru Smelting Pvt Ltd, Meerut 

SHRI D.N. CHAKRABORTY ( Alternate ) 
shri s. L. jain Alcobex Metals (P) Ltd, Meerut 

shri s. ramakrishnan (Alternate ) 
shri F. A. A. jasdanwalla Indian Standard Metal Co Ltd, Bombay 

SHRI C. CHATTERJEE (Alternate) 

shri s. K. khandekar Vanaz Engineers (P) Ltd, Pune 

shri A. s. suryanarain (Alternate) , „ . , . . 

( Continued on page 2 ) 



© Copyright 1981 

BUREAU OF INDIAN STANDARDS 

This publication is protected under the Indian Copyright Act ( XIV of 1957 ) and 

reproduction in whole or in part by any means except with written permission of the 

publisher shall be deemed to be an infrigement of copyright under the said Act, 



IS : 288 - 1981 

( Continued from page 1) 

Members Representing 

Shri J. marwaha Ministry of Steel & Mines, New Delhi; and Hindustan 

Copper Ltd. Ghatsila 
Dr S. K . Biswas ( Alternate) 
shri laxaman mishra Directorate General of Technical Development, 

New Delhi 
Shri T. R. Mohan Rao ( Alternate ) 
Shri B. M. mistry Ministry of Finance 

Shri A. K. Mitra National Pipes & Tubes Co Ltd, Calcutta 

Shri S. V. Nadkarni Advani Oerlikon Ltd, Bombay 

Shri S . K . Sengupta ( Alternate ) 
Shri A. T. PAL Ministry of Defence (R&D) 

Shri I. N. Bhatia (Alternate ) 
Shri H. S. parghi Kamani Metals and Alloys Ltd, Bombay 

Shri A , H . Sabhachandani ( Alternate ) 
DrE. G. Ramachandran Indian Institute of Technology, Madras 

Shri P. S. Ramaswamy Bhandary Metallurgical Corporation Pvt Ltd, 

Bombay 
Shri M. K. Rao Indian Non-Ferrous Metals Manufacturers Asso- 

ciation, Calcutta; and The Binani Metal Works 
Ltd, Calcutta 
Shri B. Nagchaudhuri (Alternate ) 
Representative Institution of Engineers (India), Calcutta; and 

Khetri Copper Complex, Jodhpur 
Shri S. K. Roy Ministry of Defence (DGI) 

Shri P. K. L. P. Nimankar (Alternate ) 
Shri D . K sehgal Leader Engineering Works, Jullundur 

Shri V. K. Chgudhury (Alternate) 
Senior Chemist & Metallurgist, Ministry of Railways 
Central Railway, Bombay 
Deputy Director ( met)-ii, 
RDSO, Lucknow (Alternate) 
Shri S. C. Sivaramakrkhnan National Metallurgical Laboratory (CSIR), 

Jamshedpur 
Shri N. S. Surana Multimetals Ltd, Calcutta 

Shri S. S. Vaidyanathan J. B. Metal Industries Pvt Ltd, Bombay 

Shri C. R. Rama rao, Director General, (Ex-officio Member) 

Director ( Struc & Met) 

Secretary 
Shri O. N. Dasgupta 
Deputy Director (Met), 



AMENDMENT NO- 1 JUNE 2004 

TO 

IS 288 : 1981 SPECIFICATION FOR 

ARSENICAL COPPER RODS FOR BOILER STAY 

BOLTS AND RIVETS 

( Second Revision ) 

( Page 3, clause 2.0, line 2 ) — Substitute 'IS 3288 ( Part 3 ) : 1986t' for 
'IS:3288(PartI)-i981t\ 

( Page 3, footnote marked T) — Substitute the following for the existing 
ftxitnote: 

* H Jlossary of terms relating to copper and copper alloys : Part 3 Wrought forms- ' 

{Page A. clause 3.1, line 2) — Substitute 'IS 1387 : 1993*' for 
4 IS : 1387-1967*'. 

( Page A, footnote marked **' ) — Substitute the following for the existing: 

" *( iencral requirements for the supply of metallurgical materials (second revision).' 

( Page 4, clause 6.1, line 1 ) — Substitute 'IS 1608: 1995r for 'IS : 2654 - 
I964$\ 

( Page 4, footnote marked *f ) — Substitute the following for the existing 
footnote: 

't Mechanical testing of metals -Tensile testing {second revision), 9 

( Page 5, clause 9.1 ) — Substitute iS 2826 : 1986*' for 'IS : 2826 - 
1980*\ 

( Page 5, footnote marked '*' ) — Substitute the following for the existing 
footnote: 

' 'Dimensions and tolerances for copper and copper alloys, rods and bars for general engineering 
purposes [third revision).* 



(MTD 8) 



Reprography Unit, BIS, New Delhi, India 



IS : 288 - 1981 

Indian Standard 

SPECIFICATION FOR 

ARSENICAL COPPER RODS FOR 

BOILER STAY BOLTS AND RIVETS 

(Second Revision ) 

0. FOREWORD 

0.1 This Indian Standard (Second Revision ) was adopted by the 
Indian Standards Institution on 29 May 1981, after the draft finalized by the 
Copper and Copper Alloys Sectional Committee had been approved by the 
Structural and Metals Division Council. 

0.2 This standard was first issued in 1951 and subsequently revised in 
1960. This standard specifies the requirements for copper suitable for 
the manufacture of stay bolts, rivets, etc, for locomotive boilers. The same 
material is also suitable for stay bolts of marine and land boilers, of 
both the fire-tube and water-tubes types. In this revision, the table on 
tensile properties has been modified and a clause on bend test altered. 

0.3 For the purpose of deciding whether a particular requirement of 
this standard is complied with, the final value, observed or calculated, 
expressing the result of a test or analysis, shall be rounded off in accordance 
with IS: 2-1960*. The number of significant places retained in the 
rounded off value should be the same as that of the specified value in 
this standard. 



1. SCOPE 

1.1 This standard covers the requirements of arsenical copper rods of size 
10 mm and above for locomotive boiler stay bolts, rivets, etc; 

2. TERMINOLOGY 

2.0 For the purpose of this standard, the following definition as given in 
IS : 3288 (Part I)-1981| shall apply. 



*Rules for rounding off numerical values ( revised). 
f Glossary of terms for copper and copper alloys: Part I Cast form and wrought form 
( main types) ( second revision). 



IS : 288 - 1981 

2.1 Bar/Rod — Any extruded, drawn, cold or hot rolled, forged, cast or 
combination of any of these processes of solid section supplied in 
straight length, whose width or greatest distance between parallel faces 
is greater than 6 mm. 

3. GENERAL REQUIREMENTS 

3.1 General requirements, relating to the supply of material shall conform 
to IS : 1387-1967*. 

4. CONDITIONS 

4.1 The rods shall be supplied in annealed or as manufactured condition 
(see Table 2). 

4.2 The rods shall be supplied in lengths as agreed to between the manufac- 
turer and the purchaser. 

5. CHEMICAL COMPOSITION 

5.1 The chemical composition of the material, when analysed in accordance 
with IS : 440-19641, shall be as specified in Table 1. The method for 
determination of oxygen shall be as agreed to between the supplier and the 
purchaser. 



TABLE 1 CHEMICAL COMPOSITION 

CONSTITUENT PERCENT 

Copper + Silver, Min 99-20 

Arsenic 0-20 to 0-50 

Antimony, Max 0-05 

Bismuth, Max 0-002 

Oxygen, Max 0-10 

Lead, Max 0-01 



6. PHYSICAL PROPERTIES 

6.1 Tensile Test — The material, when tested in accordance with IS : 2654- 
1964J shall have the tensile properties as given in Table 2. 

6.2 Bend Test — The test specimen in annealed condition and unmachined 
shall withstand being bent through 180° and closed flat on itself, both, when 
at red heat and in cold condition without showing crack or flaw. 



•General requirements for the supply of metallurgical materials (first revision ). 
f Methods of chemical analysis of copper ( revised). 
{Method for tensile testing of copper and copper alloys. 
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TABLE 2 TENSILE PROPERTIES 






( Clause 4.1 


and 


6.1) 






DIAMETER 




TENSILE 
STRENGTH 


ELONGATION ON 
GAUGE LENGTH OF 




mm 




MP a, Min 


5-65V-So, Min 


Annealed ■{ 

i 


10 tO 25 

Over 25 to 50 
Above 50 




215 
205 
195 


35 
40 
40 


As manufactured -4 

L 


10 tO 25 

Over 25 to 50 
Above 50 




255 
245 
235 


15 
18 

20 


lMPa= 0-102 kgf/mm 2 . 











6.3 Hammering or Crushing Test — A piece of rod 25 mm long in annealed 
condition shall be placed on an end and hammered with a single blow 
or crushed when cold to a thickness of 10 mm without showing either cracks 
or flaws on the circumference of resulting disc. 

7. FRACTURE TEST 

7.0 The object of the fracture test is to determine freedom from piping and 
other defects. The test shall be carried out as given in 7.1. 

7.1 The character of the material shall be ascertained by examining 
the fractured sections obtained by breaking of small portion of the 
rod at both the ends after sawing the rod all round to a depth of 
not more than one-fourth of the diameter. 

8. FREEDOM FROM DEFECTS 

8.1 The rods shall be clean, smooth, uniform in diameter and free 
from piping or other defects of every description. Any material may 
subsequently be deemed- not to comply with the standard due to faults 
in manufacture, notwithstanding that it has previously been shown to 
conform to the specified limits of chemical composition and has passed the 
mechanical tests. 

9. SIZES AND TOLERANCES 

9.1 The sizes and tolerances shall be as given in IS : 2826 - 1980*. 

10. PACKING 

10.1 Rods shall be supplied in bundles, weighing approximately 120 kg and 
strapped with wire. 



^Dimension for wrought copper and copper alloy rod and bar for general engineer- 
ing purposes ( second revision ). 
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11. MARKING 

11.1 Each rod shall be stamped, within 30 cm from either end, with 
the name, initials or trade-mark of the manufacturer, by which the manu- 
faturer may be identified. In addition, a metal tag showing the size and mass 
of the material be suitably tacked to each bundle of the rods. 

11.1.1 The material may also be marked with the Standard Mark. 

NOTE — The use of the Standard Mark is governed by the provisions of the 
Bureau of Indian Standards Act, 1986 and the Rules and Regulations made there- 
under. The Standard Mark on products covered by an Indian Standard conveys 
the assurance that they have been produced to comply with the requirements of that 
standard under a well defined system of inspection, testing and quality control 
which is devised and supervised by BIS and operated by the producer. Standard 
marked products are also continuously checked by BIS for conformity to that 
standard as a further safeguard. Details of conditions under which a licence for 
the use of the Standard Mark may be granted to manufacturers or producers may 
be obtained from the Bureau of Indian Standards. 

12. SAMPLING 

12.1 When tests are specifically called for by the purchaser, material (of the 
same size and temper ) shall be grouped in batches as follows and one 
sample shall be selected from each batch or part thereof to provide 
the necessary test pieces : 



Specified Size 


Diameter of Width 


Mass of 


Across Flats 


ofMaterial 


Each Batch 


Over 


Up to and Including 




mm 


mm 


kg 


— 


12 


250 


12 


40 


500 


40 


80 


1 000 


80 


— 


2 000 


RETEST 







13. 

13.1 Should any of the test pieces first selected fail in any of the prescribed 
tests, two further samples from the same batch shall be selected for testing, 
one of which shall be from the rod from which the original test sample was 
taken, unless the rod has been withdrawn by the supplier. 

13.1.1 Should the test pieces from both these additional samples pass, the 
batch represented by the test samples shall be deemed to comply with this 
standard. In case the test pieces from either of these additional samples 
fail, the batch represented by the test samples shall be deemed not to comply 
with this standard. 
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